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評価
Progression risk assessments ofindividual non－invasive gastric
neoplasms by genomic copy－nunberprofile andmucin phenotype
Ains
EarlydetectionandtreatmentofrLOn－invasiveneoplasnscaneffectivelyreducetheincidenceof
advancedgastriccarcinoma（GC），butonlywhenthelineageiscontinuousbetweennon－invasive
andadvancedtumours・Althoughafractionofnon－invasiveneoplasnsprogresstoinvasiveGC，it
isdifficulttoidentifyindividualprogressionl汀Onemn－invasiveneoplasms．Tbclassify
non－invasivegland－fbming田Stricneoplasmsintoclustersofdifferentleveユsofprogressi。n
risk，WeappliedmucinphenotyDingarldgenomicDNAnicroarrayanalyses tointramucosal
gland一血相ing gastric ne叩18割mS．
胞thodS
Fbrnlalin－fixed，paraffin一印beddedtissuesffom19non－invasiveand24invasivegland－foming
neoplaSmSWereObtainedviaendoscopicsubnucosaldissectionorsurgicalexcision・Accordingto
theViennaclassification・intra肌COSalrLeOPlasmswereclassifiedaslow－gradeorhigh－grade
non－invasivene叩lasns（category3・LGNsorgroupAandcategory4，HGNsorgroupB，reSpeCtively）
Orinvasivecarcinomas（category50rgrOuPC）．GroupCwassubdividedintoCh（intramucosal
invasivecarcinoqna）andCd（intramucosalpartofsubnucosalorde8perirrvasivecarcinoma）．
Neoplasticlesionswerecharacterizedbymucinphenot叩eSdeterminedusingTnbnoclonalantib。dies
againsthfUC2・hfUC5AC，MUC6，andCDlO・GenonicDNAsampleSfrommucosalneoplasmsweresubjected
toarray－basedcomparativegenonichybridization（白CGH）anditlbsequentunsupervised，hierarchical
Clusteringwith seleCtedlarge－Sized genes．
Results
1・MucinphenotypeiS1ihitedasalineagemarkerbecausethemarkerSChangeduring即OgreSSion．
ThedecreaseintheG佃－typeandcoincidentincreaseintheエーtypeCOuldreflectalossof耶tric
PhenotypefronGandGI，reSpectively，SeCOndarytoanincrease°fintumoursize．Therewasno
Significant differencein theI－type ffequencybetweenthegroupA用andgroupCtumours．
2．QuantitativePCR bPCR）results
Bycomp思ring thePCRefficienciesbetweenreference samplesbefbreandafterWGA．we could
deTTKnStratebiasedamplification；hoWeVer，thisbiaSWaSdependentontheexaminedgeneSandwas
cancelledbyratioingtumourandrefereれCeDNAcopynunbers．
3．Genome一肝ide copy－nuhberalter8tionpatternS
TheaverageT／Rrati。SOf30，098generegionswerecalculatedfron55，023probes．Basedonthe
（備考）1・論文内容要旨は、研究の日的・方法・結果・考察・結論の順に記載し、2千字
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（続　紙）
averageT／Rr8tio，preViouslyreportedgainsof8qand20andlosSOf5qwereconfirmedin。ur
dataandthefrequenciesofcopy・Tn血beralterations（CNA5）didnotsignificantlydifferbetween
groupsAandBorbetweengroupsOnandCd，buttheydiffbredsignificantlybetweengroupsAor
Band group C．
4・Repeatedclusteringvithvaryinggenesizesrevealedthatthouseofthegenesthatcorltain
≧4prohesYaSOPtimal．Inthisoptimalcondition．allthe43tumurSeXaninedwereclassified
into3major cltlSterS：stahle，unStable andintemediate．
ThestableclustercomprisedsolelyofgroupA／Btumours紬and7ingroupsAandB，reSPeCtively）
andaiCcOuntedforlloFthel9（58％）groupA／BtumourS．Incont拘St，theunstableclusteral。ne
includedinvasivecarCinomas・Inthestableclu＄ter・nOlesionexceeded2crnindianeter・Among
the3groupAノBtumourclusters，thetunK）urSizediStributionnearlyoverlapped，andtherewas
nosignificantdifferenceinthemearLturTk）urSize，SuggeStingthateachclustermayrepresent
anindependent geneticlineage ofdifferent outcome．
5・Thehistologicaltumurgradeormucinphenotypeofnon－invasiveTIe叩1asnsdidnotcorrelate
With the clusteringresults．
6．LJsinga t－teSt，51geneswith significantlydifferentCNAs betweenthe3clusterswere
identified．
Discussion
MucinphenotypingdemonstratedtiTne－dependentlossesofgastric－typelineagentarker
expression，andits tltilityTTnybelimitedwithrespect to outcomeprediction．Therefbre．we
focused onlaCGH approach．
UnsupervisedclusteringanalysesoftheamyCGHdataof43gland－fbminggastricrleOPlasns
disclosed3n）ajorclusters・Theunstableclustermayrepresentaline畠geOfpooroutcome．
consistirLg。ftumoursfromincipienttoadvancedstages，Whereasthestableandtheintemediate
Clusters，cOnSistingonlyofintramucosal（groupA／由ttmours，midltnOtprOgreSStOinvasive
CancerS・So－calledadenom－carCinomasequencemayoccurwithintheunstableclusteT，Whereasit
maybeunlikelythat thestablecIu＄teraCCumulateCNAstobecomeunstabl8tumOurSbecauseof
OPpOSingCNAsamongthe31ine8geS，andbecatlSO，eVeninsmallnon－imvasivetumours，arOundtwo
thirdsofnaturalhistoryofGChasalreadyelapsed，andthetumourshadalreadyaccunulatedthe
CNAs sufficient fbr the deterninati°n Of tl測Our OutCOne．
Thedeterminationofcopy－nuhbersofthe51genes．theclusterdiscriminaters，COuldbeused
fortheoutcomepredictionofendoscoDicallyremoYedmucosallesions，givi明日坤tientstochance
fbr earlydetectiortofhigh－risklesionsandrelievepatientswithlow－risklesions fron
unnecessary surgical excision of stomach．
Conclusion
Outcomeofindividualtumoursisnotstochasticallydeterninedbutcanbepredictedfromthe
genomic copy－nud）erprOfileevenat the non－invasivestage．Sinceinvasive carcinomaswere
includedonlyintheunstable cluster，nOn－invasive neoplasns oftheunStablecluster，
accountingfor21％ofnon－invasiYeneOPlasms．mayaccumulategeneticcharLgeSinastochastic
mannerandprogresstoinv8SiveGCs．whereasthoseofthestablecluster，aCcOuntingfor58％
Ofnon－invasiveneoplasmsmaynot，Thisclassificationwasnotsignificantlycorrelatedwith
thehistologicalgrade，muCirtphenotypeorsizeofnon－invasivetunlOurS，butwasconsistent
With the results ofpreviouslong－term follow－up Studies．
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（学位論文審査の結果の要旨）（明朝体11ポイント、600事以 こと。）
胃の腺管形成性腫瘍性病変（非浸潤性腫瘍19例，粘膜内癌8例，SM以深浸潤癖16例）を対象と
して非浸潤性腫瘍が浸潤癌に進展するリスクを評価する研究を行った．腫瘍組織を形質発現か
ら腸型，胃腸混合型，胃型と分類不能型に分類した．粘膜内腫癌はウィーン分類にしたがって
Group A（low卵d可，Grot）P B（highgrade）と　Grot］p C（intramucosaIinvasive）に分類した．
Microdi寧SeCtionsystemにて腫瘍細胞を採取し、抽出したDNAの全ゲノ与を増幅後、arrayCOH
解析を行った・さらにクラスタ解析を行った結果から腫瘍を？tabLちunStableとintermediatcに分
類，ウィーン分類および形質発現分類と比較検討し，以下の点を明らかにした．
1）粘膜内非浸潤性腫瘍19例の病理組織学的分類（ウィーン分類），形質発現分類とゲノムパ
ターン分類の間に明らかな相関は認められなかった．
2）GroupAは全て腸型であったが，それ以外では胃型形質を示すものが多くなった．
3）・GroupAの7例中l例，OroupBの12例中3例がunstabl占なゲノムパターンを示した．
本輪文は，胃粘膜内腫瘍の特性と進展の可能性について，新しい知見を与えたものであり，最
終試験として論文内容に関連した試問を受け合格したので．博士（医学）の学位論文に値する
ものと認められた．
（総字数598字）
（平成27年9月4日）
